A small bypass mixing chamber for monitoring metabolic rate and anesthetic uptake: the bymixer.
We developed a miniature mixing chamber, the bymixer, that aids in the measurement of respiratory gas metabolism and inhalation anesthetic uptake. A small fraction of total respiratory gas flow is bypassed from the inspiratory or expiratory limb of the breathing circuit to the bymixer. We tested the relationship between total flow and bypass flow. To analyze the error and response time of the system, we compared the mixed expired carbon dioxide from the bymixer (capacity, 0.3 L, ratio of bypass flow to total flow, 1/4.5) with that from a conventional 2.0-L mixing chamber in 15 volunteers and 12 anesthetized patients during spontaneous or controlled ventilation. Bypass flow correlated well with total flow (r2 = 0.999 to 1.000) when total flow ranged from 0 to 70 L/min and the ratio of bypass flow to total flow ranged from 1/3 to 1/20. The difference between the values of mixed expired carbon dioxide from the two mixing chambers was small, ranging from -0.03 to 0.01 vol% in both of the ventilatory modes. The relative error was within 2.3% of the carbon dioxide values obtained from the conventional chamber. We observed the error at the lowest minute volume (4 L/min). The 90% response time of the bymixer (24.8 seconds) was similar to that of the conventional chamber (19.1 seconds) at a minute volume of 7.5 L/min. For clinical use, we combined a conventional breathing circuit with two bymixers, one for mixing inspired gas and the other for mixing expired gas. We found this device accurate and easy to use.